Long-term effects of ovariectomy and estrogen replacement treatment on endothelial function in mature rats.
Estrogen replacement therapy (ERT) improves blood flow through various mechanisms including an augmented release of nitric oxide (NO). We report on the long-term effects of estrogen loss on vascular function and endothelial regulation. Male, female, ovariectomized and ovariectomized+ERT treated rats were used. Female rats were ovariectomized at 12 weeks of age and received ERT via subcutaneously implanted 90-day release pellets. Vasodilation to acetylcholine (ACh) was studied in tail artery segments; arterial blood was collected for measurements of 17-beta-estradiol and stable metabolites of NO (nitrate/nitrite). Some arterial segments were harvested for TUNEL staining to determine endothelial apoptosis. Ovariectomy caused a rapid loss of estradiol that was negated by ERT. Likewise, there was also a loss in plasma NO. Loss of ACh-mediated dilations were age-dependent and were significant in males and untreated ovariectomized rats, with the change being maximal after 12 weeks of ovariectomy. After 12 weeks post-ovariectomy, there were no time dependent changes in ACh sensitivity in either group. Dilations to ACh were maintained in females and age-matched ERT ovariectomized rats over time. TUNEL staining of the endothelium (at 6 months of age) revealed apoptotic changes with the rank order male>ovariectomized>female, or ERT treated ovariectomized female rats. In a rat model of surgical menopause, loss of endothelial function is maximal 12 weeks after ovariectomy. Apoptosis of endothelial cells is greatest in arteries from male rats. Our data suggests that early ERT treatment may be an important consideration for reducing endothelium-dependent vascular dysfunction.